-

VINULMKROOITILU

[ I

/\

\&JI‘I lul—l‘llﬂy (

SLUNLIE

- Declassified in Part - Sarﬁtized Copy /éigfoved for Release 2012/1 1/67 . CIA-RDP78-03642A001600020026-4

ROUTING AND RECORD SHEET

INSTRUCTIONS: Officer designations should be used in the “TQO"" column.
and each comment numbered to corresporid with the number in the “TO" column,
before further routing.

This Routing and Record Sheet should be returned to Registry.

Under each comment a line should be drawn across sheet
Each officer should initial (check mark msufflcrent)

FROM: TELEPHONE| NO.
DATE 25X1
/M | PEF N, 955
" T | RS |rerepsone conmenTs
1. - ‘ |
ﬂ%{@ Aol V27 VEI3 ,:wﬁferfé/ s 55X 1
ED _ Ve oLl S5ty 7 ﬂ?ézaé),a
PArY oY, 0210 G oy s p it/ 29k . THSS

Sl

10.

S SC5T FhEa fAylar ﬂgafzr/a/
éd‘f‘ffé’/’a#r L 4 T

HReFerisl 45 THis Fest dad
/f}ﬂ.y(: Mﬁ‘/ﬁ/" rresred Lndes

Sk ~1318.
o re -7 5 2 €. a:frff

grs

#® 10 8 o Lw-“é.,

4G,

Bewid Py

14SS

005632

11.

st 2%

ros 25 pev oate220NE K0 Y i A

O
orig comp 05k _om S & “?Eass i
oric crags G pages J?fﬁ oaev L A
0/0 __ AUTH: HR 1 |

HEXT HEV

12,

13.

i4.

15,

s D110 TR

Declassified in Part - Sanitized Copy Approved for Release 2012/11/07 : CIA-RDP78-03642A001600020026-4

SECRET '@ENTIA)

UNCLASSIFIED

(L1t




-
" -

Declassified in Part - Sagitiied vCﬁopy Apﬁ)roved fc\;ruReIease 2012/1 1/67 : CIA-RDP78-03642A001600020026-4

MOISTURE VAPOR PERMEABILITY  ("{';, RS AL
TEST OF BARRIER MATERIALS

\

2l Fébruary 1955
‘Introduction - . Rt 4

Tough, flexible, positively sealable moisture barrier materials are
needed to provide for safe burial storage of a variety of devices for
periods up to several years in length. In support of the development of
such materials TSL was requested to set up a procedure and install equip=-
ment necessary for testing the moisture vapor transmission of mechanically
satisfactory materials both rigid and flexible. This report gives the
results of tests run to date at Station II and discusses plans for future
support of the programe.

Summéry

1. Of all combinations of materials tested to date a Mylar film =
aluminum foil - Myler film laminate showed the best resistance
to transmission of moisture vapor. The material had an overall
thickness of 0.00% inch and transmitted 15 milligrams of water
vapor per square foot per daye. This is equal to 5.5 grams per
square foot per year.

2. Testing experience has indicated the desirability of making
alterations in the equipment and procedure., Checks are to be

run evaluating the altered equipment before further tests are
made on new materislsa

Details .

1. Apparafus and Procedure

The procedure and apparatus used for moisture vapor transmission
tests were adapted from apparatus and procedure under development
at the National Bureau of Standardse The adaptation of apparatus
selected for use at Station II is shown on the attached sketch.

The transmission chamber consists of two partse. The lower is a
closed iron pipe 8 inches deep and L.25 inches in inside diameter.
This provided an area of 1L.08 square inches through which trans-
mission could occure A glass tube inserted through the side near
the bottom served to adjust for atmospheric pressure changes
during the course of a run., The upper end of the 8 inch pipe was
flanged.

The top part of the chamber likewise was an iron pipe, capped,
about 5 inches in length and fitted with a flange corresponding

to the flange on the lower pipe. An inlet tube carried inert.
gas, dry nitrogen, to the upper side of the test material, clamped
between the upper and lower flanges. The gas after sweeping the
upper chamber, left through the outlet tube shown ‘at the left

of the diagrame

Nitrogen gas, regulated in flow by a reducing valve on a 200 cue
ft. gas cylinder, was passed through a drying tube, then through
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the transmissfgn chamber and flnal}y through K‘ary1ng tube before

- being exhausted to the atmosphere. Flow rate was adjusted to about
10-20 c.c. per minute,

In operation two test pieces which had been quite well dried (about
one week in a desiccator) were clamped in two transmission chambers
“having water in the lower compartment to within one inch of the test
material, and two other test pieces, similarly dried, were clamped
in transmission chambers which had no water in their lower compart-

ments. These latter served as blankse

Moisture transmission was determined by daily weighings of each of
the drying tubes comnected in the exit lines of the flow systems.
The four chambers were run in parallel,

Anhydrous magnesium perchlorate was used as the moisture absorber :
in drying tubes.

To insure against leakage around edges of test pieces, they were
sealed at the flanges by a wax-rosin sealant compound. Eight bolts
through the flanges served to hold the upper and lower compartments
tightly together.

Because differences in surface texture (i.e. rough vs. smooth) may
affect the rate at which water vapor is swept clear of the surface

by the carrier gas and therefore indirectly the rate at which moisture
can be transmitted from one side of the test material to the other, .
the same side of all test pieces used in a test is placed toward

the upper or exit side of the chamber. Before inserting in the
chambers, the test pieces are cleaned thoroughly with water and a
detergent to remove any water repellent materials that might be

on the surfaces.

2. Materials Tested

To date transmission tests have been run on the following materials:

2. Bureau of Standards test samples = laminated plastic,
This was run to check out the apparatus.

b. Dacron fabric coated with polyethylene (this was run both
with and without a pre-drying).

ce A laminate of Mylexr film -~ aluminum foil - Mylar film.
de A laminate of Mylar film - polyethylene film - Mylar film.

eo A polyester resin bonded glass fabric such as is used in
dropping containers.

3. Test Results

Test data are given in Table T and shown in Figures 2 -~ 8 at the
- end of this report. Traensmission data in Table I are tzken from
the levelled off portions of the graphs in Figures 2 through 8 and

are reduced to the units shown in the table. The data show that

- 2 - -
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T at U..._‘i,

4‘!’. ‘\
in this test:

ae« The Mylar - aluminum - Mylar laminate is superior to all
others testéed as a moisture vapor material., A transmission
rate of 0,015 grams per square foot per day or 5.5 grams
per square foot per year was obtained.

be Pre~drying the samples greatly decreases the time‘required
to reach the steady state transmission rate characteristic
of the material.

4. Discussion

Although as will be pointed out later, the procedure used is not
entirely sound, it is believed that the actual moisture vapor
transmissions reported do not exceed the values given in the tables.
Therefore, a container 16 inches in diameter and four feet long
(approximately 19.5 sqe ft.) would transmit 109 grams of water
per year, an amount that could be absorbed, for instance, by about
three~quarters of a pound of anhydrous copper sulfate without the
relative humidity in the container rising above 25%, or by about
2% 1lbs. of anhydrous copper sulfate without the relative humidity
rising above 5%. This is based on the additional assumptions
that:

a. #A seal can be made that is as good a barrier as the
base materisl;

be The temperature does not exceed 90-95°F;

c. The container is in contact with weter vapor only and not
liguid water under any appreciable presgsures

de The material is neither cracked, gouged, nor torn in the
process of enclosing and burying its charge.

The laboratory test serves primarily as a screehing device to select
those materials that are worth trial in actual buriasl testsa

As presently set up, the moisture vapor permeability test should be
run in anconstant temperature, constant humidity room. Neither of
these conditions is available at present at and it woul25X1
not be feasible to set up the constant humidity condition until the
new quarters are occupied at

However, it may be possible to correct for variable humidity conditions
(which affect only the blanks) by sealing off the sight tubes on
the transmission chanbers containing the blanks, This will be tried.

Temperature control will be considered at and set up 25X1
feasible. .

Two other modifications to be carried out are insertion of a bubble
tube or other flow indicator in each of the lines and insertion of

a weigheble drying tube after the drying cylinder in the line. At

23w :
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present flow rate is checked only once a day at the time of weighing
the moisture pick=up tubes. There is no way at present of checking

~ the dryness of the nitrogen gas going into the transmission chambers.
Insertion of the drying tube would provide for such a check. '

Tests of these changes will be made before further semples are
tested. :

25X1

Chief, TSS/TSL

_ Attachments:
. ‘ Figs. 1-8, inc.
Table I -

Distribution:
TSS/ED - Orig. &=
AC/TSS/ReD - 1 (w/at’c ) . ' | '
TSS Co=1 . ’ , 25X1
TSS/SRB -1 " v '

-Lh -
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Thickness

Sample of PERMEABILITY
Number Material Date of Test Sample
! (Inches) Grams/Sq.' Ft./Day Grams/Sqe. Fte/Yr.
Fiberglas - Aluminum - 15 Aug. - 21 Aug. : ,
103 Fiberglas Laminate 1953 #0562 0,031 11.3
MBS Semples 7 Oct. = 13 Octe N >
10k Laminated Plastic 1953 +059 0.020 T3 :
Polyethylene Coated 31 Mare = 9 Apr. p : :
106 Dacron Fabric ’ 195k »0L5 0.0L6 16.8
- Polyethylene Coated S June = 1k June
107 Dacron Fabric 195h «0L5 0.040 1h.6
Mylar - Aluminum - 16 July ~ 22 July ,
108 Mylar Laminate : 195h .005 0.015 5.5
: Mylar - Polyethylene - 28 Septs = 12 Octe ©
109 Mylar ILeminate 195L «005 0.0L0 1.6 '
Resin ~ Fiberglas Board | Jan 16 ~ Jan 26 .
110 T=39 Ammo Box 1955 #1268 0.031 " 113

-

A -

R
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